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Chingford cohort”To the Editor
We recently read the referenced study by Agricola et al.1 with in-
terest. This is a timely topic worthy of investigation as subjects with
cam impingement may develop early osteoarthritis. These individ-
uals may beneﬁt from hip preservation surgery with successful
short-term outcomes (improved pain and function) and the poten-
tial for long-term beneﬁts (slow progression or prevention of
arthritis). These outcomes may be related to correction of the
cam deformity. Thus, a clear deﬁnition of cam deformity is critical,
but lacking in the current literature. Thus, we commend the authors
for their intent of deﬁning cam deformity. However, its design,
conduct, and interpretation merits caution in extrapolation to clin-
ical and research use. In their manuscript, the authors do acknowl-
edge some of the limitations herein described. Nonetheless,
recognition should not equate to acceptance as the ﬂaws are signif-
icant, with implications that could alter clinical practice.
The authors combined the prospective CHECK (1002 symptomatic
subjects; mean age 56 years; 79% female; 72% 5 year follow-up) and
prospective population-based Chingford cohorts (1003 possibly
symptomatic subjects; mean age 54 years; 100% female; 73% 19
year follow-up). In CHECK, a weight-bearing anteroposterior (AP)
pelvis X-ray was performed at baseline. No subject had arthritis
(76% KellgreneLawrence [KL] grade 0; 24% KL grade 1). In Chingford,
a supine AP pelvis X-ray was performed at baseline. Fourteen percent
of subjects had deﬁnite osteophytes and joint space narrowing (KL
grade2)atbaseline (non-weightbearingX-ray). InCHECK, anodds ra-
tio (OR) of 9.7 was established for alpha angles greater than 83 and
development of end-stage arthritis. In Chingford, an OR of 1.05 was
established for every degree alpha angle increase at baseline and
THA at 19 year follow-up. These cohorts were combined and deﬁni-
tions of “cam deformity” (alpha angle greater than 60) and “patho-
logical camdeformity” (alpha angle greater than 78) were proposed.
There are three signiﬁcant ﬂaws within the study that result in
unfounded conclusions. Although acknowledged by Agricola et al.
as a limitation, theuse of theAP radiographas an isolated alpha angle
measurement is inappropriate. The AP radiograph can detect lateral-
and medial-based cams, but will fail to detect the more common
anteriorly- and less common posteriorly-based deformities2. The
original description of the alpha angle was by Notzli et al., via axial
oblique magnetic resonance imaging (MRI) images3. Since then,
alpha angle measurement has been extrapolated to X-ray and theDOI of original article: http://dx.doi.org/10.1016/j.joca.2014.09.022.
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that the 90 Dunn had sensitivity 0.91 and speciﬁcity 0.88 for detect-
ing cams identiﬁed by axial MRI4. Further, the 90 Dunn, crosstable
lateral, and AP views had Pearson correlation coefﬁcients (MRI vs
plain radiograph) of 0.702, 0.552 and 0.349, respectively. In other
words, theAP radiographhas the lowest correlationwith theoriginal
Notzlimethod.AP radiographsmayentirelymiss an anteriorly-based
cam deformity, which is why, in isolation, they should never be used
in practice or a clinical study of FAI, in particular one that attempts to
deﬁne a “cam deformity”2,5,6. In addition, normal and abnormal
alpha angle thresholds on AP radiographs (lateral based asphericity
and offset) have yet to be determined.
Additionally, CHECK and Chingford are not the ideal populations
to investigate the long-term outcome of cam deformity and the
development of osteoarthritis. First, their age precludes up to four
decades of potentially asymptomatic cam morphology, which has
even been recently reported by the same authors7. Age is an inde-
pendent predictor of outcome following hip arthroscopy for femo-
roacetabular impingement (FAI)8. Arthritis, speciﬁcally joint space
narrowing, has been identiﬁed as an independent predictor of
outcome following hip arthroscopy for FAI8. In Agricola et al., 14%
of subjects already had KL grade 2 osteoarthritis at baseline, which
might be an underestimate due to the supine nature of the radio-
graph. AP radiographs fail to show anterior and posterior joint
space narrowing which would be better evaluated on false proﬁle
or crosstable lateral radiographs. Additionally, over 90% of subjects
analyzed were female, who often have more subtle anteriorly-
based cam deformities which would be missed on AP radiographs.
Further, the subjects were a mixed collection of symptomatic and
asymptomatic individuals. The literature is clear that a large pro-
portion of the asymptomatic population may have cam
morphology on imaging (up to 37%)9. In athletes and males, this
prevalence is signiﬁcantly higher (55% in asymptomatic athletes)9.
Cam type-morphology is a complex three-dimensional defor-
mity (asphericity, offset, neck-shaft angle, head tilt, neck version,
femoral torsion) and cannot be deﬁned accurately on a single AP
radiograph. We believe that the aforementioned limitations pre-
clude adoption of the proposed threshold for “cam deformity”
and “pathological cam deformity” and therefore discourage their
use. As an alternative, we propose “cam deformity” be deﬁned us-
ing a combination and correlation of multiple plain radiographic
views and three-dimensional computed tomography.td. All rights reserved.
Letter to the Editor / Osteoarthritis and Cartilage 22 (2014) 2093e20942094Contributions
All authors were involved in the study conception and manu-
script design, manuscript drafting and revising, and ﬁnal approval
of the submitted version.
Funding source
None.
Competing interests
JDH: Editorial Board: Arthroscopy: The Journal of Arthroscopic
and Related Surgery.
SJN: Paid consultant for Ossur, Stryker; Research support from
Arthrex, Allosource, Athletico, DJ Orthopedics, Linvatec,
Miomed, Smith and Nephew, Stryker; Editorial Board: J Bone
Joint Surg Am.
CML: Paid consultant for Smith and Nephew and A3 Surgical;
Stock in A3 Surgical; Research Support from Smith and Nephew;
Editorial Board: Arthroscopy: The Journal of Arthroscopic and
Related Surgery.
PAM: none.
Acknowledgments
None.References
1. Agricola R, Waarsing JH, Thomas GE, Carr AJ, Reijman M,
Bierma-Zeinstra SM, et al. Cam impingement: deﬁning the pres-
ence of a cam deformity by the alpha angle: data from the
CHECK cohort and Chingford cohort. Osteoarthritis Cartilage
Feb 2014;22(2):218e25.
2. Nepple JJ, Martel JM, Kim YJ, Zaltz I, Clohisy JC. Do plain radio-
graphs correlate with CT for imaging of cam-type femoroace-
tabular impingement? Clin Orthop Relat Res Dec
2012;470(12):3313e20.
3. Notzli HP, Wyss TF, Stoecklin CH, Schmid MR, Treiber K, Hodler J.
The contour of the femoral head-neck junction as a predictor for
the risk of anterior impingement. J Bone Joint Surg Br May
2002;84(4):556e60.
4. Barton C, Salineros MJ, Rakhra KS, Beaule PE. Validity of the
alpha angle measurement on plain radiographs in the evalua-
tion of cam-type femoroacetabular impingement. Clin Orthop
Relat Res Feb 2011;469(2):464e9.
5. Milone MT, Bedi A, Poultsides L, Magennis E, Byrd JW,
Larson CM, et al. Novel CT-based three-dimensional softwareimproves the characterization of cam morphology. Clin Orthop
Relat Res Aug 2013;471(8):2484e91.
6. Harris MD, Kapron AL, Peters CL, Anderson AE. Correlations be-
tween the alpha angle and femoral head asphericity: implica-
tions and recommendations for the diagnosis of cam
femoroacetabular impingement. Eur J Radiol May 2014;83(5):
788e96.
7. Agricola R, Heijboer MP, Ginai AZ, Roels P, Zadpoor AA,
Verhaar JA, et al. A cam deformity is gradually acquired during
skeletal maturation in adolescent and young male soccer
players: a prospective study with minimum 2-year follow-up.
Am J Sports Med Apr 2014;42(4):798e806.
8. Philippon MJ, Briggs KK, Carlisle JC, Patterson DC. Joint space
predicts THA after hip arthroscopy in patients 50 years and
older. Clin Orthop Relat Res Aug 2013;471(8):2492e6.
9. Frank J, Harris J, Erickson B, Slikker W, Salata M, Nho S. Preva-
lence of Femoroacetabular Impingement Imaging Findings in
Asymptomatic Volunteers: A Systematic Review. Paper pre-
sented at: Mid-America Orthopaedic Association 2014 Annual
Meeting; April 26, 2014; San Antonio, TX, USA 2014.P.A. Massey
Houston Methodist Hospital, Department of Orthopaedics and Sports
Medicine, 6550 Fannin Street, Smith Tower, Suite 2500, Houston,
TX 77030, USA
E-mail address: orthomassey@gmail.com.
S.J. Nhoa
Midwest Orthopaedics at Rush, 1611 W. Harrison Street, Suite 300,
Chicago, IL 60612, USA
E-mail address: shane.nho@rushortho.com.
C.M. Larsonb
Minnesota Orthopedic Sports Medicine Institute at Twin Cities
Orthopedics, 4010 West 65th Street, Edina, MN 55435, USA
E-mail address: chrislarson@tcomn.com.
J.D. Harris*
Houston Methodist Hospital, Department of Orthopaedics and Sports
Medicine, 6550 Fannin Street, Smith Tower, Suite 2500, Houston,
TX 77030, USA
* Address correspondence and reprint requests to: J.D. Harris,
Houston Methodist Hospital, Department of Orthopaedics and
Sports Medicine, 6550 Fannin Street, Smith Tower, Suite 2500,
Houston, TX 77030, USA. Tel: 1-713-441-8393 (ofﬁce), 1-614-204-
7767 (mobile); Fax: 1-713-790-5134 (ofﬁce).
E-mail addresses: joshuaharrismd@gmail.com,
jharris6@houstonmethodist.org (J.D. Harris).a Tel: 1-312-423-2525; Fax: 1-708-409-5179.
b Tel: 1-952-944-2519; Fax: 1-952-944-0460.
